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Abstract;Objective To investigate the correlation of sarcoplasmic/endoplasmic reticulum Ca®" ATPase
2a (SERCA2a) and blood urea nitrogen (BUN) to albumin (ALB) ratio (BAR) with cardiac function and
prognosis in patients with chronic heart failure (CHF). Methods A total of 200 CHF patients admitted to
this hospital from January 2021 to January 2023 were selected as the CHF group and 100 healthy people un-
dergoing physical examination as the control group. CHF patients were divided into class I group (38 cases) ,
class [ group (40 cases),class [l group (54 cases) and class [V group (68 cases) according to the New York
Heart Association (NYHA) cardiac function classification after admission. According to the prognosis, they
were divided into poor prognosis group (60 cases) and good prognosis group (140 cases). Serum SERCAZ2a

BUN, ALB levels were measured and BAR was calculated. Spearman rank correlation coefficient was used to
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analyze the correlation between serum SERCAZ2a,BAR and NYHA cardiac function classification in CHF pa-
tients. Taking the prognosis of CHF patients as the dependent variable,a multivariate unconditional Logistic
regression model was established to determine its influencing factors. Receiver operating characteristic curve
was drawn to evaluate the predictive value of serum SERCAZ2a and BAR for poor prognosis of CHF patients.
Results
in the CHF group (P<C0.05). The level of SERCAZ2a in class | group,class Il group,class [l group and class
IV group decreased and BAR increased successively (P<C0.05). The NYHA classification was negatively cor-
related with serum SERCAZ2a level (+;,=—0.756,P<C0. 05),and positively correlated with BAR (+;=0. 722,
P<C0. 05). After 1-year follow-up, the incidence of poor prognosis in 200 CHF patients was 30. 00% (60/
200). Increased NYHA class(OR =1. 936,95%CI ;1. 115—3. 364) , atrial fibrillation(OR = 3. 269,95%CI ;
1.078—9.913) , N-terminal pro-B-type natriuretic peptide (OR = 1. 002,95% CI:1. 001—1. 009) and BAR
(OR=1.169,95%CI :1. 082—1. 263) were independent risk factors for poor prognosis in patients with CHF
(P<C0. 05) ,increased left ventricular ejection fraction (OR =0. 810,95%CI:0.716—0. 916) and SERCAZ2a
(OR=0.964,95% CI:0. 947—0. 981) were independent protective factors (P<C0.05). The area under the
curve of serum SERCA2a combined with BAR to predict the poor prognosis of CHF patients was 0. 865
(95%CI :0. 810—0. 910) s which was larger than 0. 784 (95%CI :0. 720—0. 839)and 0. 777 (95%CI:0.713—
0. 833) predicted by serum SERCAZ2a and BAR levels alone, and the difference was statistically significant
(Z=2.944,3.250,P<C0. 05). Conclusion The decrease of SERCA2a and the increase of BAR are closely re-
lated to cardiac function and prognosis in patients with CHF. Serum SERCA2a combined with BAR has a

Compared with the control group,the serum SERCA2a level was decreased and BAR was increased

higher value in predicting poor prognosis in patients with CHF.

Key words: chronic heart failure;

trogen to albumin ratio; cardiac function;

P8O 1 8 (CHEF) & % 0L 59O il 8 5 0w , 38
E=25 % A0 gl B3 29 1 205 J7 61, B4R B
B4 297 TGN AEBED B B MBS 1 4F 3 AR
(4 K95 B8 2645 )k 13. 7% F1 28. 2% EBE AL S
by [ 35 B A 200 E e 2 (NYHA) O Y)BE 4 2 1T~
V2201 48R K WG & 8L 24, 4% ~40. 0%,
DA b o B Xt CHF B8 250 ) 58 A 100U 28 15 PR A8 0 o 8
B, WP EM L Ca® RS B T REAS 4 L RE R
MEFRARTEC R b R REEEAC . I
W/ Ca®" ATP i 2a(SERCA2a) J&—F.0 L
Wi /£7 5K Ca® ' RS AT il L H 2 % R A T S B0 ML
W 26 FET SR T RERE AT . SIS I Bon . EIEO 13
WK B SERCA2a ik AE M0 L4 . iR £ A
(BUND 5 H & (ALB) HAH (BAR) J2& — i B A5 7k
Y. 58 A 4 RAE AN E RN AN, 3
XTI % SERCA2a,BAR 5 CHF % .0 3 fig e i
J&i BR)FH 26 PR 412 38 40 L A SCHE B R T F AL B R

mrE,
1 AR5 HZ®
1.1 — %Rl ¥EEL 2021 4F 1 HZE 2023 4F 1 A A&

BEliia i CHF B 200 42 CHF 201 100 i 4 ¥
R R X AL, CHE 494 63 fi], 5 137 #4147 %
35~77 % (58, 748, 19) % s Hiift 1~10 4, 44
AARHE (DA 18 JH 2 UL B (O 5 B85 O/ A
CHF & Win " . HEBRARAE . (D RBERE DT & 5 (2) %
PE IR R 5 ()RS B JB A 5 (4D 0 ISR JRERS | S8 K

sarcoplasmic/endoplasmic reticulum Ca®" ATPase 2a;

prognosis

blood urea ni-

PR W I JE 20 FIL R I 9 2 o JUL 95 55 JH At o
W B3 s (50 I ZLI L 4R Ok & 5 (6) AL 1
vy CHF SR REEE; (DRUIE; (O HIRE
PRGN BE ; (9T 3 AT N IR A fo 3% 3 ol ¥ & . X
A H 4 30 B, B 70 Bl AR 24 ~ 74 %P
(57.53+7.50)% , WA MR L, 2 5 K51t
R (P>>0.05) . A A ek, AR ST 284 B 10 Bl 2%
FoosditfE B KR A RSB MIERE.

1.2 ik

1.2.1 1% SERCA2a.BAR # SR&E AR H
CHF 3 i K filt B & K K BF 3 mL ik i,
3 000X g B0 25 min, BU_E 2 155 £ A E E A= 9
B A BR A Al H ALY SERCA2a il 5 428 W% B 3638
FI (485 XY2823A) K1l SERCA2a 7K F; ffi F 4 A
gL S B A CH A H Sz, B 5. 7180) A& i) BUN,
ALB /K, 3118 BAR=BUN(mg/L)/ALB(g/L).
1.2.2 IGREERMSE U4 CHF BHIGIK R, 4
FEPE AR CCHF 9 A2 L I e L WA sk L A s L & T
PR R IT 259 (IS 55 5K 28 G A0 i A ) /i 48 R R
RAZIRFEYUR LB A2 R B 700 L )R AR L R PN R L B
EREILEEZ TR (2 5 L 2 P MR 259 B
RUBTHEE 2 ALK M M) LR BR YT VA0 E
S 4 £ (LVEF) AN A 5 B 7Y il 44 K A1 & (NT-
proBNP) ,

1.3 OINREM TG 04l CHF B #H ARG R4
NYHA 0 3y g 43 45 R 194 (38 i) (4% 41 (40



E R E ¥4 2025 4 8 A% 46 %% 16 3  Int ] Lab Med, August 2025, Vol. 46,No. 16 « 1955 -

B ML (54 ) VKA (68 1)), Fradid 12 E A
HL TS M5 S5 7 U8 CHEF B 17 3 1 AR BE T L AR
PSS R A TR 1 5 A B B O K H RSB T 43
KA R TE 4160 ) | R AT 41140 6D,
1.4 Siil2Fhbs SR SPSS28. 0 %4 % % i 47
AEFEA AT R IES AT E TR RELL o +5 FoR .4l
(8] L #83% ] Student's ¢ 45 ; A R IES/ T 2%
BL M (P, Pog) 3om AR ik 2 45 e U K
555 THECTER LB R o B SRR, AR B BCR X
K 86 ; Spearman 25 2% A 3¢ 22 804> M1 Il 7 SERCAZ2a.
BAR 5 CHF 3% NYHA .0 U RE 4> 9 iy A0 6 M LU
CHF @& WG AR AS i, #3722 N R JE 5 Logistic
(] 1 5 TR iy 5 e 2 0 [R5 MedCale19. 3. 1 #1422 1l
ZAH TAE R IE (ROC) i £, P4 1L 7 SERCAZ2a.
BAR X CHF B & A K TS /Y 3000 4 f . i 28T 1 2
(AUO) L% 2k ] Delong ¥:5:, LA P<<0.05 2R
EE NSO
2 % e
2.1 Wid I SERCA2a,.BAR i 5 X 4
%, CHF 4 1fiL# SERCAZ2a KF-F#f% . BAR TH&E (P <
0.05), %1,

*x1 WA M E SERCA2a.BAR b8 [+

M(P, ,P;;)]
211 51 n SERCA2a(ng/L) BAR(mg/g)
CHF 4 200 312.72+35.07 9.77(5.45,14.33)
Xf HR2H 100 452. 23454, 87 2.26(2.10,2.52)
t/Z —23.168 —12. 422
P <<0. 001 <<0. 001

2.2 If¥ SERCA2a.BAR 5 CHF H#.0 W REMAH
FtkE TV VI IV 4 i SERCA2a 7KK Uk B
L BAR KW TF 5 (P <<0. 05), W% 2, CHF H3# 1
i SERCA2a 7K F 5 NYHA .0 3 B8 50 9 & 11 4 56
(r,=—0.756,P<C0.05),BAR 5 NYHA >3 fig /)
HETFMK G, =0.722,P<0.001),

2.3 CHF BFWEMEmMKENRE SN B 14,
200 il CHF & A 60 B HiG A KA K S & 4 %K
9 30.00%(60/200), K HT B, NYHA L)
> 9% . .0 b B 8. LVEF, NT-proBNP, SERCA2a,

BUN.ALB.BAR 5 CHF ## Wi)5 4 X (P <0.05),
W3, LN CHF BE G AR, R 3T ERAS
T E X HINYHA OIRES 9. O B Bish (& /
7% =1/0) .LVEF.NT-proBNP,.SERCA2a.BAR]} H
A, AL 2 R IE & Logistic MR (BAR &5
BUN.ALB ML R it BUNJALB A ARLAD)
R BN O NYHA DI aE 4 S im0 B Wi sl  NT-
proBNP F+ & .BAR F+ & 8 CHF & A K #5145
S fE R 2 L LVEF Jh 5  SERCA2a FF i Jy 4l <7 {5 4
HEP<0.05, W4,

*2 B NYHA D IhgE5 £k CHF & MF SERCA2a,

BAR Lb#[x+s LM (P, ,Prs)]

26 5 n SERCA2a(ng/L) BAR(mg/g)

1 g 38 352.93422. 99 3.58(2.25,4.91)
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BIFPE
e IR 15(25. 00) 31(22. 14) 0.015  0.904
IR I 9(15. 00) 15(10. 71 0.731 0.393
Fe g MM 9(15. 00) 17(12. 14 0.303  0.582
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FIFRF 53(88. 33) 94(67. 14) 2.672 102
BN 49(81. 67) 108(77. 14) 2.492  0.114
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AR B IR
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LVEF(%) 44, 92(42. 94,48, T4) 48, 46(46. 68,50, 98) —4.378  <<0.001
NT-proBNP(pg/mL) 1799, 44(1 329. 34,3 628. 60) 1 455.16(744. 92,1 774. 44) —5.255  <<0.001
BUN(mg/L) 388. 18(270. 98,545, 47) 258.01(133. 65,366. 08) —5.124  <<0.001
ALB(g/L) 27.186. 30 32,3545, 74 —5.666  <<0.001
SERCA2a(ng/L) 289. 15429, 39 322.824-32.43 —7.195 <<0.001
BAR(mg/g) 13.82(10. 62,20, 24) 8.11(4.19,11.65) —6.204 <20.001
F 4 £ EEIEEMH Logistic BIIAS
A i 8 SE Wald X* P OR 95%CI
NYHA 0T 6E 533 hin 0.661 0.282 5.501 0.019 1. 936 1.115~3. 364
AL s B gy 1. 184 0. 566 4,378 0. 036 3.269 1.078~9.913
LVEF 7& —0.211 0.063 11. 227 0.001 0.810 0.716~0.916
NT-proBNP F} & 0.002 <0. 001 18. 490 <0. 001 1.002 1.001~1. 009
SERCA2a T} & —0.037 0. 009 16. 838 <0. 001 0. 964 0.947~0. 981
BAR T+ 0.156 0.039 15. 667 <0. 001 1.169 1.082~1. 263
®5 In#F SERCA2a.BAR #iill CHF 2& AR BEHME
i H AUC 95%CI P T {E RO RSB COD) EAREE
SERCAZ2a 0. 784 0.720~0. 839 <<0. 001 296. 24 ng/L 70. 00 82.14 0.521
BAR 0.777 0.713~0. 833 <<0. 001 10. 24 mg/g 80. 00 67.14 0.471

Sy 0. 865 0.810~0.910 <0. 001 0.38 71.67 87. 14 0.588
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